Adenosine preferentially suppresses serotonin2A receptor-enhanced excitatory postsynaptic currents in layer V neurons of the rat medial prefrontal cortex.
Serotonin induces 'spontaneous' (non-electrically evoked) excitatory postsynaptic currents in layer V pyramidal neurons in the prefrontal cortex. This is likely due to a serotonin2A receptor-mediated focal release of glutamate onto apical dendrites. In addition, activation of the serotonin2A receptor selectively enhances late components of electrically evoked excitatory postsynaptic currents. In this study, using in vitro intracellular and whole-cell recording in rat brain slices, we examined the role of adenosine in modulating serotonin2A-enhanced 'spontaneous' and electrically evoked excitatory postsynaptic currents in layer V pyramidal neurons in the medial prefrontal cortex. Adenosine and N6-cyclopentyladenosine, an A1 adenosine agonist, markedly suppressed the serotonin2A-induced ('spontaneous') excitatory postsynaptic currents. However, adenosine had no effect on spontaneous miniature (tetrodotoxin-insensitive) postsynaptic potentials. Adenosine also blocked the late excitatory postsynaptic currents induced by the serotonin2A/2C agonist R(-)-2,5-dimethoxy-4-iodoamphetamine hydrochloride. Surprisingly, in contrast to other regions, adenosine had a relatively small effect on electrically evoked fast excitatory postsynaptic currents. These findings represent a novel demonstration of adenosine's ability to preferentially modulate serotonin2A-mediated synaptic events in the medial prefrontal cortex. As the serotonin2A receptor is closely linked with the effects of atypical antipsychotics and hallucinogens, further understanding of the modulators of this receptor such as adenosine may provide useful therapeutic applications.